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1.0 PREFACE 


The Linker is a post compilation utility by which input 
ohject text is processed and written to verious segment files 
which can then be loaded on the Motorole 46FCCC (MCeeCCO) 
Simulator or MCS5BCOO hardwares The different cbject text 
sections are orocessed to form a set of memory segrent Images. 
Date in the different seaqments is orimerily referenced vis 
eointers set up in the Binding seqment which Is Initiatized at 
Link time. Unsetisfied externeals are satisfied from the 
specified libraries. 


Users have the option of supplying the Input vie an object 
File with or without fibrery flies) es canerated by e 
compiler or assemblers, or else they may snecify an entry point 
from ep module on 2@ specifiec librery as the STARTING _PROCERURE 
parameter on the LINKE&SK commands and the Linker will extract 
the module from the tihrary which contains the soecrified entry 
point end tink it. 


The Input to the linker consists of MC6BSCO object modules 
in SFStloader text format V1.4 generated by compilers and/or 
assemblers running on CYBER 176. 


The output of the Linker Is a series of files corressonding 
to MCH&BCOE memory3s a8 header File which contains the secment 
attributes for each outout segment; potentieily en outhoarc 
symbcl table file and a debua information file. 


This deecument describes the external cherecteristies cf the 
SES MC6&BGCE Absolute Linker V3.0. 
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The following is a Fist of documents thet either are 
referred to in this specification or are recommandced te aid in 
understancine and usina this srecification. 


1) SES User's Hendbcok (ARH1833) 


NFfset linking: An ootionsi mode of finkine wherein the 
seagqmants output hy the Linker are to be loaded at 
gddresses that are different than the addresses at which 
they will ultimatelw execute, 


Inboard symbol table: A tehie of resclved entry roints from ¢ 
previous linkage orovided as input te the current iinkage.e 
Use of the inboard symbol table ellows the linkage of anty 
a part of the code that will actualiw te present whan the 
cede is executed. 


Cutbeard symbol! tablet A table of resolved entry soints 
preduced by the current finkage for inclusion in future 
linkages, Onty antry points from modules possessinga the 
"qeted™ attribute are included in the outbeard symbol 
table. Use of the outhtoardc symbol tebie ellows entry 
definitions from the currant tinkege to Fe used in 
subseauant linkeses without relinkinge the modules in which 
the entry points are defined, 


1.4 DEEICTENCTES_AND_LIMITATIONS 


The Linker performs only cursory ctecks to cetermine if 
users have specified any duplicate File names in their 
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péerameterizetion. 


The Linker performs no checks to cetermine if any file 
Names aqeanereted from the NAME_LSEED duplicate eny file names 
users have specified in their osrameterization. Therefores 
the Linker may abort or yield Indeterminate results, Hences 
users must resolve any file namine cenfliects erior i4 
executing the LINKER command, 


The tinker is sensitive to portions of the date on @#n 
object file. It uses some of the cate for comouteticons. 
Therefore®, an object file that has been incerrectly generated 
may cause the Linker to abert or yield Indeterminate results. 
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SSING THE LINKER 


2.0 ACCESSING _IHE_LINKER 
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The Linker 
described In 
hy specifying 


vie 
later section. User 
thejr oaremeters on 
(LINKGEK)s in the Linker Parameter 
both. Perameters on the procedur 
parameters specified in the Parameter 
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3.0 LINKER PARAMETER FILE ALPE) 


The Linker Parameter File (LPF) consists of 8 fegibie file 
of subcommandss typicaity bulit and maintained bv an editor, 
that controls the operation of the MC6BOCC Tinker. LPF is an 
opticne] perameter on the LINK&8K command. If ¢@ tinker 
parameter file is not provideds defaults are as shown below. 
Severe! subcomments are proviced?: LINK _OPTIONSs CBJECTLFILE, 
OBJECT LIBRARY, DEFINE SEGMENT» NMBJECT_MCDULE » 
INBOARD LSYMBOL TABLE, I[NCLURE_LLINKEDLSYMANLSs, anc END. Each 
subcermmand is entered on a separate lire, 


2 a 


Saad 


361 LINK OPTIONS 


ae a - -at 


The LINK OPTIONS command provides general miscellaneous 
perarmeters which establish defauits for the LINK command, 
fniy one LINK_DPTIONS commend Is alicwed. 


LINK _ ODPTIONS »EMAP_ FILENAME sfilenamesf&.. 

MAP _OQPTIONS=map_optlonsFREWIND MAP yBNAME SEED=enanre_seadsbeae 
MAY _ EXTERNAL S=maximum_externalssEHEAP_STZE=heao sizasiee 
STARTING _ PROCEDURE zor imery_entry_ point 


FIELD 
DEFAULT DESCRIPTION 


MAP _ FILENAME (CHAR 7) The NOS fileneme of the LINKER 
LINKMAP outout flistira file on which the LINKE® map 
will be written. This parameter is ionored 
if the MF (mao file) peramrmeter is soecified 
on the LINK command. 


MAP _DPTIONS — (CHAR 1) The Linker map options which 
M contro! the amount of infermaticn output er 
the Linker map. Velues for this fielc¢c are: 
N=- no .map Information: diaanostics 
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1 LINK_OPTIONS 


ere output. 

section atlocations for every 

section ef every input of ject 

module 

E = Seaction allocetions pilus entry 
point names and address 
essignments 

M- Section silocationss entry roints 
plus outout seecment and cemmon 
block alfecaticns 

I= Section attecationss entry points» 
cutout senment and common block 
allocationss plus Inheard Symbol 
Table (full Linker wap), 


W 
] 


REWIND MAP (KEYWORD) The option allowing vou to 
REWIND MAP specify whether te rewine the LINKER map 
File before it is written. 
REWIND MAP = rewind map File 
NOLMAPLREWIND -— dontt rewind map file 


NAME SEED (CHAR 4) Used as the first four characters 

SE GM of the NOS file names for the teader files 
output segments, and outboard symbecl tapte 
File, This fietd is ficnored if the 
name seed parameter Is specified on the 
LINK6BAK command, 


MAX EXTERNAL S (INTEGER) The maximum number af externsts 
300 allowed In this Jink. 


STARTING _PRACEDURE 

blanks {CHAR 31) Primary entry point cf the 
pregram teina tinked,. If spoecifieds It 
ecvyerides all trensfer syrhols encountered 
in the input oh ject modules. This 
perameter is fanored if the S? cerameter is 
used on the LINKS&K command. If not 
specified hers or on the commands the first 
transfer symbot encountered is thea primary 
entry point. 
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One OBJECT_LFILE command exists for eech specified chject fils 
entry, and one OBJECTL_LLIBRARY command exists for each 
seecified Ilbrary entry. LINK&6SK command perameters 'OCFL' and 
'LFL' take precedence over these commands. 


QRJECTLUFILEs FILENAME=filenames.. 
DEFAULT_LSECTICN=tist of (section names eo 
fist of section_attributes) 


QRJECTL_LIRBRARYs FILENAME=filenamess. 
DEFAULT_LSECTION=1Iist of (section names os 
jist of section attributes) 


FIELD 
DEFAULT DESCRIPTION 


FILENAME (CHAR 7) NOS File thet name of £ loce!l File 
rone thet contains object medules. 


DEFAULTLSECTION {CHAR 315 CHAR 1) The List of section names 
none to be associated with envy unnamed sections 

with the matching ettributes which apreear 
In any module In the file or titrarv.e 
Values for tha section ettribtute are 

RK =- reac 

Wo- write 

—E - execute 


=e we 
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Qne DEFINE SEGMENT entry exists for each Presifocated Segwent 
Descriptor. Either LOADLADDRESS or FKECUTE_LADDRESS and 
ATTRIBUTES must he specified. 


NEFINE_LSEGMENTs LOAND_LADDRESS=(offset)s + 
EXECUTE LADDRESS=loffset)ses 
ATTRIBUTES=(Cattributes),s SECTION _NAMFe{section nemes ) 


FIELD 
DEFAULT DESCRIPTION 


LOAD_ADDRESS (ADDRESS) The load eddress (byte offset) 
c of the segment; specifies where the seoment 
witli he Icaded,. 


EXECUTELADPRESS {ADBDRESS) The axacution address (byte 
C offset) of the seament; specifies where the 
segment will ultimately execute. If both 
LMAD_ ADDRESS end EXECUTE _LADDRESS are not 
specifieds offset toadcina will not he 
performed. 


ee ee ee ee 


“ne ue 


ATTRIBUTES (CHAP 2) Segment eeccess attributes? any 
number of the following attributes cen he 
specified. 

RD - reed 
WT ~- write 
EX ~ eaxecutablie 
ET - extensible 


SECTION NAME (CHAR 31) Name of Workina Storace sectiens 
tlanks to be mapped into this seoment. 


COMPANY PRIVATE 


cat 
ad x 


CNC - SOFTWARE 


ENGINEERING SERVICES - 


C5/10784 
ait for SES MECCONE Absolute LINKER REV: 8 
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The OQRJECT MOCULE command specifies module names to be 
included In the tink, OQniy one ORBJECTLMODULE commend is 
allowed. 

QOBJECT_MODULE» NAME=(mod_names mod_nameees) 

FIFLD DESCRIPTION 


NAME (CHAR 31) Name(s) of wodules to tbe inctuded. 


3.5 INBOARD SYMBOL TABLE 


The INBOARD USYMBOL_TASLE command specifies NOS file names 
which contelin Inboard Symhol Tables te be introduced into the 
LINK. Only one INBCARD_SYMBOL_ TABLE command is allowec. 


TNANARDUSYMBOL_TABLEs NAME=(filenames filerameses) 
FIELD DESCRIPTION 


NAME {CHAR 7) NOS File name(s) of Files contsining 
Inboard Symbol Tables. 


306 INCLUDE LINKED SYMBOLS 


The INCLUDE_LLINKED_ SYMBOLS command cocies the outhoard symrho! 
tahbie into 2 previeusty defined segment file bulit during this 
flinkege. All of these subcommands will be orocesses after all 
modules inecituced in the tinkage have heen linkec3 i.e. when 
the outhoerd symbol table is complete, 
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INCLUDE _LINKEDLSYMBOLS»s POINTER=pointer names eo 
SECTION=section name 


FIELD | 
DEFAULT DESCRIPTION 


POINTER (CHAR 321) The axternally declared veriebie 
none name defined in the current linkeqes, of an 
adaotahle vointer te the tinked symbol 
table which wild he EInitialized by this 

commande 


SECTION {CHAR - 31) The secticn name of the seament 
in 
nane which the linked symbol tabte Is to he 
included. The segment associeted with the 
section name must hevye been elliccated 
previously during the ftinkege. 


3.7 END 


Tre END command or ende-of-file sianifies end cf the Linker 
Porameter File, 
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4.0 LINKER FILE INIEREACE 


The Linker Parameter File interfeces described ir g 
prececing sections in its most specific sense orescritbes the 
file interface of the Linker. The object Jibrery and object 
file subcommands identify input object files and lihreries by 
name and their associated attributes. The Inboerd Symbol 
Table subcoemmand identifies by name input filets) conteinine 
inhoard symhol tablie(s). 


th see 


a 


NCTE: A! files named in the subcommarnds must be tocel at 
the time the Linker Is Invoked. 


The NAME_SEED perameter of the LINK OPTIONS subcommane 
specifies the string usad by the Linker ta senerate names fer 
the output Files! header» segment» and cuthcard symbol table 
files. 


The following sections are 9 brief description of the inout 
files (objects tibrary and inboard symbol! table files) and the 
output files (headers seoments end outteerd symbol table 
files). 


COMPANY PRIVATE 


c 


DC 


~ SOFTWARE ENGINEERING SERVICES 


page | 


Bee 


VEF1CFE4 


RS for SES inca eyes Absolute LINKER RFEVs 8 
4.0 LINKER FILE INTERFACE 
4e ba DBJECT eItr> 


4.1 cleats 


The Linker accepts» as invouts, object Files conteining 
object modules in CdC tloader text format V1.4 generated by 
comreilers and essemblers runnine on CYBER 176.6 Multigde 
ohject modules may reside on an chject file. 


The object module structure is basically comprised of an 
Identificetion Recerd (IDR), Section Definition Records (SOC), 
and the object text associated with the sections. The IDR 
describes external cheracteristics (names time and dete 
createds versions creators and a commentary) and internal 
eherecteristics (module attributes and the number of sections) 
of the object module. There is a SHC For eeth section (codes 
bindings working storages commons etc.) contsirned in the 
object module describing the varicus attributes of the 
section. 


The soecific structure of object mecules is nat of generel 
concern to users cf the Linkers tut fer these who must 
generate ohject modules (compilers assembler end iutitity 
writers)» a copy of the object module tyoe cefinition mey he 
found in Apnendix A of this document. 


ao wa 


a se 
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402 LIBRARY FILES 


The Linker also accepts as input MCE&éRBOCE Library files 
containing SES object modules formatted into @ library hy the 
MC68COCO Object Code Utilities. The definition of the object 
modules contained therein is the same as described In the 
section entitied "Object Files’. 


The specific structure of 2» library file Is rot of general 
cencern to users of the Linkers but fer these wo are 
Interesteds the record definition may te fourd In Appendix 4 
of this decument. 


ae seme 
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4.3 HEADER FILE 


The Linker outputs a header file which describes the 
results of ae tinkage, The name of the header File is the 
concatenation of the NAME SEED from the LINK _ OPTIONS 
subcommand with the string 'HDR!. 


The header filie structure is comprised of one header 
variant end a segment descriotor veriant for aech seament File 
generated as the result of a linksae. The heeder variant 
contains the number of segment descriptors» the initial 
peacdress and its keys and the hindine section address. The 
segment descriptor icentifies by names the file on which the 
segment was written and its seoment attributes. 


a ae ae 


ie a ai 


The specific structure of the header file is not of ceneral 
concern to the users of the Linkers hut for these wo must 
interfece to the heeder file @ copy ef the tyeoe definitier can 
be obtained by contacting an SES representative, 
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424 SEGMENT FILES 


‘ie ie 


The Linker cutputs saament files which ere aceeptahte as 
input to the SES precedures TRAN6SK and BLDOMT6&K,. A seament 
*ile contains e# direct I/0 user informetion record. In the 
context of the Simulator tre segment file is 2 tead file ane 
the user informetion record is a2 Load File Directory of type 
tTemoty!,. The Linker allocates and cutouts a segment file for 
each section type encountered on object files durine a 
linkece. 


we = 


a a te a 


= ae 


The seaqment fille structure is comprised basicalty of a load 
fjle cirectory and the tinked segment. 
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A symbol tebte file is 2 file conteinine ai table of 
resotved entry points from an instance of Linker execution. 
The file is termed an Inboard Symbol Tahie file when used = as 
Input to the Linker. The file is termed an Cutheardc Symbol 
Tahie file when it is output as a resuit of Linker execution, 


The Qetboard Symbol Tabte (O8T) File is generated by the 
Linker onty If entry points which have the “agate” attritute 
are encountered during a Linker execution. The CST File neme 
is the concatentation of the NAME_SEED from the LINK OPTIONS 
subcommand with the string 'OQST',. 


The structure of a symbol! table is pertinent oanty te the 
Linker. 
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5.0 LINKER MAP 


The Linker man describes the address assianments mace by 
the Linker, The NOS file names onto which the Linker men is 
cutouts, is scecified either #5 a LINK&8K command perameters» or 
else in the Linker Parameter File. The Linker meno contains 
four basic components which may be optionally listed, A 
samp}e map is Included in « later section. 


5.1 SECTION DEEINITIONS 


The following information is printed for every section of 
every object module: 


Section type 

Access attributes 

Length | 

Address {load and execution If differant) 

Section neme or default saction name If sapelicablia 


ooo 08 6 


5e2 ENTRY POINT_NAMES 


The following informaton is printed for avery entry point: 


e name 
o address (load end execution if different) 


563 EXTERNAL_REFERENCES 


A list of the external referances is printed efter the 


ertry point list. 
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524 OUTPUT SEOHENTS AND COMMON BEeeNS 


The following j$Infernation is orinted for every output 
segment allocated by the Linker? 


NOS file name 


Address (load and execution 1* different) 
Length 


Access attributes 
Section nemess if enys associated with the segment 


oo 9 38 9 


The following information is printec for every common block 
allecated by the Linkers 


Name 

Access attributes 

Lenoth 

Address (losd and execution if different) 


oo 9 0 
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6.0 LINKER PROCEDURAL INTERFACES 


The following sections are also contrined in the SES Userits 
Handbook. 


Gel LINKO3K = EXECUTE THE MCOGCGO ABSOLUTE LINKER 


LINKEBK evecutes the MC6&8CCO.absolute Linkers which links date 
from CYBIL object Files/litraries and produces a map file and 
a set of SEGMent files. The procedure is set up so that the 
user een specify his own Linker Parameter File (LPF) 
conteinina MC6B8CO0C abselute Linker subcommand that control the 
linkace. 


Perameters to LINK&38K asres 


ofi {(Filename(s)»s epticnal) 


Cho ject File List - list of ue to 10 nemes of Files} 
containing SES object text (V1.4). This paremetear } 
does not have a default. 1 

tf! CFilename(s)» options!) 
Librery_File_List ~- list of up te 16 names of 
Library files containing SES object text. This 
parameter does not have # cefault. 

se (Stringa(31)» optional) 
Starting Procedure =~ This parameter specifies the 
entry ooint at which to stert execution. The 
default is to stert execution at the first Transfer 
symbol encountered. 

ns (Strina(4),5 ontional) 
Neame_Seed ~ This peramseter snecifies the 'name saedt fj 
fer the MCSFOOC Linker Segment filles, The default § } 


for this peremeter is '"SEGMt*, The value of this 
parameter OVERRIDES any Linker Paremeter File 
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seecification of this field. 


mf (Filenames optional) 
Map _File - This perameter specifies the name of the 
rao file. The defauit for this crrameter is 
'LINKMAPT, The value of this parameter NVERRIDES 
any Linker Paremeter File soecificaetion of this 


mo (Char is optional) 
Linker Map options ~- This parameter specifies the 
amount of information cutput or the Linker Map, 
The value of this parameter OVERRIDES any Linker 
Peremeter File spnecificetien of this Field. Values 
for this field ere: 
No =- no map Informations diagnostics ere output, 
S$ = section ailoecations for every section of 
every input object module 
E —- Seetion stilocetions elus entry point rames 
and address assignments 
M=- Section ellocetionss entry points plus 
cutput seament and cammon biock eliccaticns 
I - Section attocetionss, entry cointss outeut 
seqment and commen Diock allocationss otus 
Inboard Symbel Tebie (full Linker men). 


rewind (Keywords ootionel) 

Rewind map_file =- This parameter specifies whether 
to rewind the Mep fille hefore it Is written. 
Default is to rewind it. The value of this 
perameter OVERRIDES any Linker Perameter File 
seecification of this field. Keyword yatue meenings 
are 

REWIND - rewind Map file 

NOREW = dontt rewind Mao file 


Inf (Filenames optional) 
Linker _Perameter_File - This peremeter soecifies a 
file that contains Linker parameters that affect the 


Link. Tf ns lof is specified, ecefeult values 
indicated in the LPF nesericntion sapoly. 


cvhmlibs dioslib (Keywords optional) 
This parameters when spacifieds will esuse CYBMLIB 


=. 
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to be used to satis*y externels during the tlinkine 
Process. The procedure will ACQUIRE the file from 
SFS and add it to the Library File List. The 
default is not te use CYBMLIPB as scart of the Linke 


cd 


Examote: 


In the followine exampie the Linker is oassed a Linker 
Peremeter File called 'mytch'. 


ee 


seselinké@k of I= (Igols,tlgo2) Ipf=myirf 
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6.0 LINKER PROCEDURAL INTERFACES 


The followine is an example of a Linker Paremeter Files. 
Since the Linker ignores items in the List with blank or 
uninitialized fille namess this allows vou to include the 
declaration and access attribute initializetion of the object 
file fist in your command files leavine only the specification 
of input file name until vou are ready te issue the LINK 
commande 


Tinkloptionssmax_externais=2C0Csname_seed=inkl 
object file filenamexsys default sactiont(lexes ro 2) Ceomn ¢r w)) 


object _file filename=rell default -section(lcedel r e)) 


ae we ek ee lke ee oe 


object file filename=rai2 defaultisection((code2 r e)) 


Coed 


define segment (00(16)) attributes=(rd ex wt) ALS#ORG_CCCCCCGO 


ae 


a! 


define_seoment (30(16)) attributese(rd ex wt) ALSEORG Cocccc3c 


define_seament (80(16)) attributes=(rd ex wt) ALSEMRG_CoCceCaC 


define _secment (8800(16)) ettrihbuteszird ax) (exec ecodel) 
define_seament (111400(16)) attributes=(rd ex) code2 


defire segment (1110CC(16)) ettributese(rd wt) date 


wae 782 £2 He ee me 


define_segment (8400116)) attributes=(rd wt) comn 


se ea am 


WARNING: If an ORG saction is not tordead at the address 
specifled in the assembivs problems wil! shew uc in the 
focel symbol file when evarvthine is taken cgawn to the 
H=-P development statution. 


we 2a =e 
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646 LINKER PRO ICEDURAL INTERFACES 
6o3 EXAMPLE OF LINKER MAP 


603 EXAMPLE _CE_LINKER_BAP : 


LINKER V 3.0 QUTPUT LISTING C5721 7/83 16.60.46 3 


MODULE = TEST LANGUAGE ® ASSEMBLER : 
FILE = LGO 05/21/83 | 16200206 .00C : 
SECTION TYPES LOAD/ 
ACCESS ATTRIAUTES LENGTH EXECUTION AODR ; 
a 
WORKING STORAGE 0 eee 
READ WRITE 28 Oco Oocecoeoc : 
¢ 
WORKING STORAGE H 
FEAD 8 GGO CCOGGO30 ; 
CODE ; 
READ EXECUTE 22 OOG GtCCCc4se : 
ENTRY POINT DEFINITIONS ADDRESS ; 
ENT NOT GATED COO CCoCce4se ; 
LINKER V 3.6 QUTPUT LISTING C8/21/83 16.00.46 
SES/MCH6BCCO LINKER GUTPUT 
STARTING PROCEDURE = ENT ; 
ADDRESS = OCO GCOScGg4e : 
FILE NAME/ LCAD/ 
ACDESS ATTRIBUTES LENGTH EXECUTION ADDR ; 
] 
# 


SEGM1C1 : 
READ WRITE 28 * COO CCCUucccs : 
J 
3 


SEGMIC2 ' 
READ 8 * OO CGNCCO3O ‘ 


a 
SEGMIOI 
READ EXECUTE 22 OO OLGEEO4E 


NO LINKER ERRORS WERE DETECTED : 
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ERROR MESSAGES 


The Linker provides two verieties of error messeges SES SCL 
error Maesseges describing the disposition of the commands anc 


linker diegnostics orinted on the Linker meo, 


7.1 SCL_MESSAGES 


Linker SCL messages conform to the SES messece standerds as 
described in the Meagege Generetor (MG) Interfece ERS. 


1600C LINKER TERMINATED NORMALLY 


MEANING? The Linker has 
with no fetal or nonfatel 


ACTIGN: Be thankful. 


110¢ LINKER NORMAL TERMINATE WITH NONFATAL 


MAP LISTING 
MEANINGS One or more 


terminated normally 


errorse 


FRRORS = SEF 


errors were 


encountered during the Linker Command, 


Linker output 
ACTION: Check Linker 
Aiscnostics. 


is probahbiyv velid.. 
diganestiec or 


1¢1¢1 LINKER ABNORMAL TERMINATE = SEE MAP LISTING 
MEANING? The Linker hes datested a fatel error 


and areacefully etorted. 


is undefined. 
ACTIQN: Check Linker 


correct problem and rerun 


Linker output 


diaenestic3s 


161C2 LINKER ABNORMAL TERMINATE ~ NO MODULES PROVIDED 


MEANINGS No objact module 


by the Linker. 
ACTIGN: Check the 'ofi! 
commands if 


| OBJECTLFILE In 


Files check 
elements of 


check afl files for 


input was encounterec 


paremeter on the LINK 
specifieds 
Linker Perameter 
Fields of all 


cr else the 


file Jist; 


inout. 
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16206 LIBRARY FILE File _name NOT LOCAL 
MEANING: File specified by the If! parameter 
of the LINK68K commend or the 
TOBJECTL_LLIBRARY! command of the Linker 
Parameter File is net @ focel file. 
ACTION: Make the fite local or remeve the 
parameter. 


Se hd 


16201 CAJFCT FILE File name NOT LOCAL 
MEANING: File specified by the 'ofl? parameter 
of the LINK&2&K command or the 
TORBJECTLFILE' command of the Linker 
Parameter Fille is not 9 tocel file. 
ACTION! Make the file tocal or sremeve the 
paramerer.e 


te oe ae 


1022 DRJECT FILENAME file _name DUPLICATES EXISTING FILE 

MEANING? Filename soecified as ann cbject file 
or library (tofl! or Ft of the 
LINK68K command or f'ORJECTLFILE® or 
INRBJECT LIBRARY! af the Linker 
Parameter File duplicetes another 
soecifec filename. 

ACTION: Ramove the specificeatien cf this file. 
Meke the file toca or remove the 
parameter. 


10203 IST FILE Fille name NOT LOCAL 
MEANINGs File srecified hy the 
"INBOARD USYMBCL_TARLE! commerd of the 
Linker Parameter File is not a tacal 
file, 
ACTICN: Make the file toca3l or remevse 3 the 
perameter. 


eae Tae 


102C4 IST FILENAME file name DUPLICATES EXISTING FILE 

MEANING: Filename specifiec by the 
YINBOARD_ SYMBOL _ TABLE! command of the 
Linker Parameter File duetlicates 
another specifed filename, 

ACTION: Remove the specification of this file. 
Make the file itocal or remove the 
Parameter. 


16300 LPF FILE file lname NOT LOCAL 
MEANING? File specified hy the 'iof! parereter 
oF the LINK6OSK command is not a tocal 
Fille, 
ACTIONS: Make the file focal or remove the 
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10301 


16303 


10304 


parameter. 


UNKNOWN LPF COMMAND command SPECIFIED 
MEANINGS The Linker has eetected en invealic¢ 
Linker Parameter File commend. 
ACTION? Correct the Linker parameter file. 


INVALID MAP OPTION wap_opotion SPECIFIED 

MEANINGS The Linker has detected an invelid map 
ootion specified by the ‘met parameter 
of the LINK& 8K command er 
JMAP_ OPTIONS? specificaticn of the 
Linker Parameter File "LINK_OPTIONS? 

command. 
ACTION: Correct the map onoticon specification, 


INVALID NAME_LSEED xxwxx SPECTFIED 

MEANING? The Linker hese detected an invaelic 
name seed as specified by the fnst 
parameter of the LINK6&SK command or 
NAME SEED? seecificetion of the 
Linker Parameter File LINK DPTIONS# 
command, 

ACTION: Correct the neme see specificetion. 


INVALID SEGMENT ATTRIBUTE seaomert_ attribute SPECIFIED 
MEANING: The Linker has detected an iinvatic 
segment attribute soecified bv the 
TATTRIBUTES!' soecificaticn nf the 
Lirker Parameter File "DEFINE SEGMENT! 
commande 
ACTION: Correct the ettritute soecification. 


INVALID SECTION ATTRIBUTE SPECIFIED 
MEANING: The linker thas detected conflictine 
access attributes on the srecification 
of a default section name. 
ACTION: Correct access attributes. 
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720 ERROR MESSAGES 
72 Li heer si bokaheste tics 


The Linker prints formatted messaces on the Linker «mar. 
Thea templete of all messages is as follows? 


* * * LINKER ERROR NNNNN C#FATAL*®] error messece text> 
MCDULE <moduje name If appropriste>d 
FILE <file name if appropriate> 
NAME <antry point name if sorrorriate> 
RECORD COUNT <record count if arpproprisete>d 


NNNKN ERROR MESSAGE TEXT 


1 IMPROPER FPELCCATION ABDRESS SPECIFICATION 
PEANING: RIF item is being incerrectly 
generated’ Linker outeut unaffected. 
ACTION! Correct object text. 


not ou 


UNANTICIPATED £0R 
MEANING: The Linker encountered an EGR 
somewhere other than the sopropriate 
ena af an object module 
ACTICN: Correct object text 


nS 


3 MORE THAN ONE CODE SECTION IN A MOOULE 
MEANING: <A single object medule hed morn than 
one code sections: only. one is 
permitted. 
ACTION: Correct object text. 


4 SOQ GREATER THAN IDR SPECIFICATON ENCOUNTERED 
MEANING? The number of sections in the IDF is 
incorrect or section orsinais doa not. 
start at zero or are not ceontiaqucus. 
ACTION: Correct object text. 


CEDE SECTION ATTRIBUTE SPECIFICATION ERROR 
MEANING: Code sections must not tave write or 
hirndinga attributes. 
ACTION: Correct object text. 


a] 


é MORE THAN ONE BINDING SECTION PER MODULE 
MEANING: A single object wrodule head more then 
one binding sections oniy one is 
pearmittede 
ACTION: Correct object text. 
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7 RINDING SECTION ALIGNMENT ERRCR 
MEANING: The binding section must be allagned or 
9 16 bit MCHBCOO Full word boundry. 
ACTION: Correct object text. 


B BINDING SECTION ATTRIBUTE SPECIFICATION FRROR 
MEANING? Rindine secticns must not be writable 
or executable. 
ACTION: Correct ohject text. 


9 DUPLICATE SECTION GEFINITION CROINAL 
MEANING? The same ordinel has been used for two 
sections in @ sinale ohject module. 
ACTION Correct object text. 


1¢ PINDING ATTRIBUTE SPECIFIED FCR A NON RINDING SECTION 
MEANING: The hinding ettrihbute may only he 
| specified for the binding section. 
ACTION: Correct object text. 


1] CONFLICTING PROTECTION ATTRIBUTE FOR COMMEN BLOCK 
MEANING: Different protection has been 
specified in seperrate commor flock 
ceclerationss 
ACTION: Correct source programe 


i2 CONFLICTING LENGTH SPECIFICATION FOR COMMON BLICK 
MEANING? Uneaual fenotrs were euros in 


ACTION: Socpeck. source programe 


12 COMMON TABLE OVERFLOW — RECOMPILE LINKER 
MEANING? Linker internel teabie size exyceeded, 
ACTION: Cail SES representative. 


14 MISPLACED IDR OR SHC 
MEANING? Chject text structure IS incorrect. 
ACTION: Correct object text. 


1? SDOS NOT CONTIGUDUSLY NUMBERED 
MEANINGS Qhject text structure is ircorrect. 
ACTION: Correct object text. 


18 SEGMENT TABLE OVERFLOW = RECOMPILE LINKER 
MEANING? Linker internal teble size exceeded. 
ACTION: Call SES representative. 


19 ZERCDIZE SECTION INTERNAL LOGIC ERROR 
MEANING: Linker has aborted. 
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ACTION: Call SES representative. 


21 POINTER IN BINDING SEGMENT WAS MISALIGNED 
MEANING? Bindine section entries must be right 
justified in an MCEBCUC full word. 
ACTIONS Correct object texte 


22 ATTEMPTED TO PLACE DATA IN A BINDING SECTION 
MEANING3 Bingine section entries may antv he 
pointers or procedure descripters. 
ACTION: Correct object text. 


24 PREALLCCATED BINDING SEGMENT ATTRIBUTE ERROR 
MEANING3 Rindina segments may net be writable 
or executable cor readable under key 
fock control. . 
ACTION: Correct DEFINE _ SEGMENT rormand anc 
retry LINK commands 


25 PREALLOCATED EXECUTABLE SEGMENT ATTRIBUTE ERRDR 
MEANING: Executable segments may not he 
writable. 
ACTION: Correct DEFINE_SEGMENT command anc 
retry LINK command. 


2% FIRST PECTRD OF AN OBJECT MODULE WASNT AN IDR 
MEANINGS Improper object text structure or 
Linker input file was inaperooriste. 
ACTION: Correct inout file. 


29 DUPLICATE ENTRY POINT WAS DETECTED 
MEANING: <A symbol! hes heen X¥DCLec #5 an entry 
point more than ONnCHe First 
definition is used} cutout is 
uneffectade 
ACTION? Correct ocbhject file tist if necessery,. 


30 LST OVERFLOW — TOD MANY ENTRY POINTS 
MEANING: Internal tabte overflow - Linker must 
be recompilec. 
ACTION: Catt SES representative, 


3] EXTERNAL ARRAY OVERFLOW - TOO MANY EXTERNALS 
MEANING? Interne] Tebte overflow - Linker must 
he reenompilerc. (Maximum is 200 
entries.) 
ACTION: Catl SES representative. 


32 RECORD CONTAINS IMPROPER SDC 
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MEANING? An object text record referenced an 
undefined ebject text section. 
ACTION: Correct object text. 


33 INPUT RECORD CONTAINS AN IMPROPER SECTION GFFSET 
MEANINGS An object text record referenced an 
offset outside the range specified in 
the section definition. 
ACTION: Correct object text. 


34 NO PRIMARY ENTRY POINT ENCOUNTERED 
MEANINGS No primary entry coint was specified. 
ACTIONS Oectare a proerem in ene of your CYBIL 
modules cr specify the erimary entry 
point name on the LINK OPTIONS 
commente 


tb 
un 


PRIMARY ENTRY POINT NOT XDCLEDR 
MEANING? The name encountered by the Linker for 
the primary entry point wes not XPClLed 
in env ehject medule ercountered ir 
the linkage. 
ACTION? Declere 2 orocecure ane of your modules 
with the 'XOCL!? ettribute. 


36 NO OBJECT FILE INPUT 

MEANING? No object module input wes encountered 
hy the Linker. 

ACTION: Cheek the CBJLFILE_LIST osrameter on 
the LINK command If specifieds cr else 
check the file nemes of all members of 
the object File list; check all 
elements of the object file fist; 
check all files for input. 


47 UNSATISFIED EXTERNAL REFERENCE 

MEANING: An XREFed scecliaration was not XDdCLed 
in any medule encourterd in the 
linkeaes or on any of the modules on 
the specified libreries. 

ACTIQN: Check input file list to essure thet 
you specified all the files yeu 
Intended tos check your program for 2 
missing XDCL. 


38 LFD CONTAINS IMPROPER EXECUTE ATTRIBUTE 
MEANINGS Unknewn execute ettritute was 
specifies in LFD. 
ACTION: Correct LFD and retry LINK commend. 
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39 UNKNOWN OBJECT TEXT RECORD TYPE 
MEANING3? Object text structure Is incorrect, 
ACTION: Correct object text. 


40 UNKNOWN EXTERNAL REFERENCE INSERTICN TYPE 
MEANTNG? Object text structure is cerrect. 
ACTION: Correct object text. 


41 UNKNOWN SECTION DEFINITION TYPE 
MEANING? Object text structure is cerrect.e 
ACTION: Correct object text. 


42 RIF DGES NOT PERTAIN Tl CODE OR BINDING SECTION 
MEANING? Relocation information is beina 


incorrectiv ceneratede Linxer cutout 
is unaffectad. 
ACTIQN: Correct object text. 


43 IMPROPER RELOCATION CONTAINER SPECIFICATICN 
MEANING: Relocation information is beine 


incorrectiy generetec. Linker output 
is unaffected. 
ACTION: Correct object text. 


44 EXPECTED SDC RECORD 
MEANING? Object text structure [Is Incorrect. 
ACTION: Correct object texte 


4% INVALID PROCEDURE OFFSET FOR INDIRECT CALL 

MEANING? The procedure offset for an Indirect 
call is net 6 mod 2. Te facilitate 
"hindina™s procedure offsets for 
indirect calls should be G mod 2. 

ACTION: None necessary at this times but the 
nobject text aeneretor should he 
modified toe allocete all procedures on 
a word toundary. 


4& INVALID BIT STRING INSERTION RECORD 

MEANING? The Linker encountered ee bit strine 
insertion record with 2¢ hit offset 
greater than 7 or bit fencth greater 
then 63. No hit strine insertion Fes 
taken place. 

ACTION: The object text gererator has ceruser 
the error and must be cerrected,. 


47 BAD LIBRARY FORMAT 
MEANING? A file in the Library File List was 
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not a recognizable MCS&PCOOG Librery 
created by the SES MCE6éfO0CEG Cbhjiect Code 
Utilities. 

ACTION: Review the Libraries specified in the 
'Library File List’. 


&R REQUIRED LIBRARY MISSING 
MEANING? The Linker encountered #2 Libraries 
record that specified a tftihrary that 
was not present in the 'Library File 
List’. 
ACTION: ACQUIRE the ftibrary and specify it in 
the 'Librery File List’, 


49 ERROR IN PARAMETER VERIFICATION . 
MEANING? The tyee declarations for the variahie 
do net match on the XDCL enc the XREF,. 
ACTION: Check the type declarations for the 
variables, they must be word for word, 
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SES/CYRIL QORJECT TEXT FORMAT 


{ Nate resguest return valuee } 


TYPE 
osttdate = record 
CASE date_format:? ostidatea_ formats OF 
soscetmonth_dates 
month: estfmonth dates, {£ month DBDs YYYY } 
zasctmdy_date= 
mdy: estSmdvy_ dates { MM/DD/YY 3} 
z=osctiso dates 
iso: ostSiso_dates { YYYY=-MM-DD } 
zoesctordinal date= 
ordinal: ostSerdinai_dates {€ YYYYODO } 
CASEND, 
recends 


osttdate formats = losetdefaultidates osectmoenth detes oscimdy_cates 
esetiso_dates osetordinal_cdateds 


ostimonth cate = string (18), 
ostimdy date = string (&)s 
osttiso date = string (10)>5 
eostforcinal_ date = string (7)3 


{ Time request return value. } 


TYPE 
ostétime = record 
CASE time format: ostitime formats OF 
=osctamom_ time= 
ampm: osttamrpm times € HH?4Ms AM or PM 3 
=oscthms times 
hmst ostthms times { HH3MM3SS } 
zoschimillisecond time= 
millisecond: osttmitiisecond times { HHsMM:SS.MMM } 
CASEND » 
recends 


ostttime formats = (escidefauit.i times osctampm_times oscthms_ times 
osc$millisecond_time)s 
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osttarpm_ time = string (8)>» 


ost$hms_time = string (8&)>» 
ost$millisecond time = string (12)3 


TYPE 
prttproarem name = osttname 3 


CONST 
oscthmax name_size = 31» 
osetnull name = ? ’ 


: ‘ee 


TYPE 
ost$name_size = 1 o«. osSctmaxy_name_size3 


TYPE 
osttname = string lCosctmax name siza)3 


{ * ardname} 
TYPE 
amtsfile_name = string ( * Jy 
arttiocalifile name = ostinama; 


{ CYBER 8C PPU characteristic definition. } 


CONST 
Victmax opu_numsber = 20 —- ls» {maximum number of PPUs In 2 conficuratior.} 
lictmax _ppulsize = OFFFI(16)3 Cmeximum number of words in a PPU.} 


YPE 
Pittopu_address = 0 of tickdmax_pou_size3 


The generel form of an object module is e« file of binary records 
with the following topoloay: 


< ohject text descriotor 
< object text record # 
< object text descriptor 
< object text record # 
< object text descriptor # 
<ohject text record #€ n > 


i oes 
VNyve 
Vv 


3 
Vv 


For the seke of simplicity the record descripter - record noairs 
will be referred to as records hereafter. 


Foe ae ee We eee Mh tn Weems heme eae ams oe ees es Es on | 
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SES/CYBIL DRIECT TEXT FORMAT 


For a CPU oroarams the objec ct teyt records must he arranged in 
the follawine order? 


1). Identificetion record 

22) Librarys section definitions texts bit string. inserticns 
address formulations external ftinkeges entry definitions 
relocations formal prrameter specifications actual 
perameter specification and bindine template records ir 
arbitrary order with the one stipulation that a secticn 
definitlon record must precede any other object text 
records that refer to the section. 

3)2 Transfer symbol record. 


For a PPL program or overlays the object text recerdcs must te 
arranged in the followine orders: 


1.) Identification record 
20) PPU ebsotlute record 


Foon Wace Bae Naan Hos ton it ams Heaea Hen Toms came Haan Pose cen eos Hearn ran en en aon ie 


{ Constants thet pertein te hoth the object and toad module. 3} 


CONST 
NicSmax_adr_items 
fictmraxy_extlitems 
lictmay_tibreries 
!icSmaxy_ret_items 


CFFFFI16)>, 
CFFFF(16)» 
QFFTFILG)» 
CfFFF(16)3 


uatiou 


TYPE 
fit¢teh ject text ldeseriptor = record 

cease kind: littobject_record kind of 

= fletidentifications ficksection_definitions lictbit string _Irserticns 
fictentry_ definitions ticthinding templates licttransfer symbol = 
unused: itSsection_lenoths {must he zero} 

= seSlibraries = 
numberlofllibreries: 1 «6 tictmax libraries, 

= JleS$texts, Ilefreptication = 
numberof bytes? 1 .. Jictmax_section_lengths 

= Yic$relocation = 
number_oflrel_items!: 1 2. fictmax_rel_litems» 

= Jfictaddress_ formulation * 
number_of_adr_items?: 1 .. JlcSmax_adr_itemss 

= {teSBexternal_ linkage = 
numberloflext_items? 1 .. tietmax ext litems,s 

= ficiformal_oarameterss JIleteaectual_paremeterss 
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licScybiltclsymbol 
sequence_length? 
= Ytiecteru_ebsolute = 
number_of_words? 


table fraament» 
fiestine_table fragments 
{ittsection_ 


fictisymbocl_tebles 
fictsyrbol_table fragment = 
VACGERs TREP s@auence fenath OF CELL} 


Pittepu_ addpeses 


= fictallotted section definition = 


eitotted section: osttreletive _scainters 


{ REL “secl{*) } 


e onttrodule_cireectorys octtentry_point directory = 


number of cirectory entries: 


= Picthecoc_absolute = 


integers 


number of 6800G_bytest 1 2. Iledmeximum_680CC_edadress» 
= NieStine_ tables Yictehsolete_lSine_teble = 
number_of_tine_items? lL «se ficSmax_line_adr_itable sizes 


casends 
recend; 


TYPE 
litssecticonl_erdinal = © 
LitSsection_affset = ¢ 
fitsection_length = 0 eo. 
fittsection_lenacth_in_bits = 
licthits oer byte), 


ee 


ritSsection_addrass_range = - 


lictmay_secticn_offset:? 


CONST 
{lictmax_section_ordinal = 
tictmax_section_offset = 
licSmaxw_section length = 
ficthits_per_byte = 33 


TYPE 
fitsecb ject record kind = 
lictsection_definitions Ile 
licthit ustring_ insertions 
lictaddress_ formulations 
lictactual-perametearsys 
lictobsolete_line_tahles 
lictaltotted section, 
octstliPrary headers 
Picté8CCO_ebsolutes 
Yictsymbol_tabtle_fraament); 
TYPE 
bittline_eddress_table wsize 


CONST 
lhictmax_line_adr table size = 


{lictidentifications 
text, 
licSentry_ 
Victexternal_ 
fictbinding temcolate>s 
Viescyhil_symholt_ 
definiticns 
octimedule_ director ys 
lictline_tebles 


es CG ae 


Jictmax usectionlordinal, 
licimax _secticon_of*set,s 
lictmax section _lenaths 


(Jictmax _section_lenath * 


C)iletmax_section_offset + 1) .. 


OFFFFIIE)» 
TEFFFFFFC1LO),» 
lictmax _section_offset + 1» 


ficsiibreriess 
Yictrentications 

definitions Llictretocaticns 
linkages Iietformel_ parameters, 
Vicfopulabsolutes 
tehle_ freementys 
fictsymbol_tables» 
octfentry_lpoint directory,» 
lictline_table fragments» 


fietmax_ line ladr_table_ size3 


CEFFFFFIL6) 5 
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SES/CYBIL OBJECT TEXT FORMAT 


TYPE 

Pitsésocvladdress = © oe Llctmaximum 680CO_address3 
CONST 

lh ctmaximum 68000 _eddress = OF FFFFFFFI16): 


{ NOS/18G ederess constantse } 
CONST 


{ Ring pnpamese. } 


oscSmin ring = ls» € Lowest ring number (mest oriviedced), } 
oscimay rine = 155 { Hishest rina number (leest oriviedgedc)., } 
oscSinvalid ring = O» 

osc$os_ring_1 = l» {€ Reserved for Operating System, } 

osestmtr rina = 2» £ Task Monitor. } 

oscStsrv_ rina = 35 £ Task services. } 

osctsj_ring_1 = 45 { Reserved fer system job. } 

oscasjlrinea_2 = Ey, 
escetsjcrina_32 = 6» 
oschapplicationlring 1 
oseSenpoficaticon vring iz 
oschbanpolication_ring 3 = 9» 

oscftanopiication ring 4 1G» 

osc$user ring = lls { Standard user task. } 

oschuser_ring.1 = 12s { Reserved for usereee G5. requests availabie.} 
osetuser_rineg_2 = 13» 

osctuser_ringo_3 = 149 {£ Reserved for usereseDeoSe requests net available. } 
osctuser ring 4 = 153 


{ Reserved for arpplicaticn subsystemse} 


"on 
in | 
7 


{ Virtual eddress space dimensicns,s } 


CONST 
osctmaximum_seament = OFfFf( 1), 
oscfmaximum_offset = 7FFFFFFF(1TO)» 
oscS$max_ segment _ltenath = osctmaximum_offset + 13 


{ Globtal-focel key lock definition. } 
TYPE 
ost$key_l!ock = packed record 


global? hoolteans (€ True if value Is glohel key. } 
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SES/CYBIL OBJECT TEXT FORMAT 


beoleans {€ True if value 
ost$kev_lockouvalues 


jocals 
value; 
recends 


ost%keyv lock value = 


{ CYBER 186 


{ Key or 


OC es 3F(L6)s 


local key. } 
jeck values } 


is 


forty eiaht bit PVA definiticn. } 


esttring = oscSinvalid ring o+ osctmax_ rings { Ring number, } 


osttvelidlcrine = oe 
ost$seoment = € os 


ostsseoment_offset = 


osectmin rina 


ostfseqment _ tength 
ost$relative pointer = 


ost$pva = packed record 

rina: osttrings 

seg? esttsegments 

offset: ost$segment_cffseats 
recends 


{ Identificetion record. } 


TYPE 

fittidentificatton = recore 
Names pmettprogram neme» 
object text oversiont 
kind: Litsmodule kinds 
time _created: ostitimeas 
date_crerated: ostidate, 
attributes? 
greatest_section_ordinait 
generator_id: 
qgeneretor neame_versi 
commentary: string (40)>5 

recend} 


CONST 
fhiictobject text iversion = 'V1.4'$ 
TYPE 
littmodule_kind = 
ficSmotocrola_é800G, Iicto_codes 


TYPE 


osctmax rings 
oscimaximum seaments 
- oschmaximnum_offset 


string (4)>» 


(fHictmi_lvirtuelostete,s 


{ Segment number. } 
esctmaximum_offsets 


22 


C ee oscémax_seomant_lenaths 


— TRFFFFFFI1G) 2. FPFFFFIF (1S) » 


Vittmodule_attributess» 
iitésection_ordinals 
pitSmodule_ceneratcar » 

string (40), 


Yictvector virtueitstates 
fictmotorolsa_ €8CCO_ebsolute)? 
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£ Velic Ring Number, 


: 


liectious 
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SES/CYBIL OBJECT TEXT FORMAT 


littmodule generator = (llefeicol, Iictanls llethesics Lictechol> 
lleSassemblers letfortrans lilctobject_librery_ generators lcteoescals 


Tietcybils, Pietpllis Tichunknown_ generators lLictthe_c_lancusoss tictadas 
lictreal memory builder )3 


TYPE 
{itsmodule_attributes = set of (lietnonbincehies Iletronexecutahtie)? 


{ Library record, } 


TYPE 
Vitslibreries = array €[ 1 «2 * J] of amtSiocal_file nare} 


{ Section definition record. } 


TYPE 

1ittsection_definition = record 
kind: litssection_ kinds 
access_attributes? jittseaction_access_attributes,s 
sectienlordinal: titftsection_ordinals 
fength: fitSsection _fengths 
allocetion_elionment: fittsectien_address_ rence, 
ailocation_offsets: Littsection_address_ranceys 
name: ertherogram names 

recend} 


TYPE : 
1ittsection kind = (ltletecode_sections tictbinding_ sections 
Pictworking storage sections Lictcommon blocks 


lictextensiblelworking storages, Jlestextensible_ commen Ee eies 
lictits_reserved)3 


TYPE 
litSsectionlaccess attributes = set of tittsection_saccess_ attributes 


fittsection_sacecess_attribute = (tletreads Ticdiwriters Lictexecutes 
fictbinding); 


{ Text record. } 


TYPE 
fitstext = recerd 
section ordinal: iit¢section_ordinals 
offset: JitSsection_offsety» 
byte: array € 1 «26 * J Of O oe 255, 
recend; 
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{ Renlicetion record. } 


TYPE 

lit¢reelication = record 
section lordinal: iilttsection_ordinals 
offset? Jittsection_offsets 
increment? 1] «2 Jletmaxy_ section lengths 
count: 1 »o. fictmax section lengthy 
byte: erray € 1 «6 * J of G6 os 285, 

recend; 


{ Bit inserticn records. } 


TYPE 
littbhituistring_ insertion = record 
section ordinal: littsection ordinals 
offset: ftittsection_offsetys 
hitloffset: G 2. Ty» 
bit l-lenoth: JTittbhit ustrina_lenaths 
bit string: packed array [littbit string _Jeanath] of G ee ls 
recends, 


litsbitostrinag_lenoth = 1 2. Lilctmeax bitostrinallenath; 


CONST 
lyctmax_bit ustringllenotr = 633 


{ Address formufation recerd. } 


TYPE 
VitSeddress formulation = record 
value_sections littsection_erdinals 
dest _section: ltittsection ordinals 
item: array [€ 1 os * J of Jittaddress_formulation_items 
recends 


titgaddress_ formulation _Item = record 
Kind: ilt#internaltladdress_ kinds 
value_offset: ittsection_adcdress_ranaeas { only tlecfaeddress can he negative. } 
dest_offset: it$section_offsets 

recend3 


TYPE 
fitgaddress_kind = (llctaddresss tictinternal_procs tictshortladdresse 
licteryternellprots licSaddress_sdditions ticteddress subtraction); 
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SES/CYBIL OBJECT TEXT FORMAT 


TYPE 
fittinternalleaddress kind = icseaddress ef Lilctexterneal_proc3 


{ External reference records } 


TYPE 

bitSexternal_ltinkage = record 
names omt$rrogram_ names 
fancuage: littmodule_cenerators 
deciaration_matching_required: bocleans 
decleration_matchina_velus? integers 
item: array € 1 «2 * J of JIittexternal_linkage_fter, 

recends 


pitSexternet_linkege_item = record 
section ordinal: itSsection_oerdinals 
offset? Pitssection_offseats 
kind: titfteddress_ kinds 
offset_onoerand: ittsection_address ranges 
recend; 


{ Entry point definition record. } 


TYPE 

itsentryv_ definition = record 
section_ordinal? littsection_ordinals 
offset: Jittsection_cffsaty,» 
attributes: ittentry_pointlattributess» 
neme: omttoroarem names 
lanquage? littmodule_qenerators» 
declaration _matching_required: boolean, 
declersation_matchine value! integers 

recend; 


TYPE 


litsentry_coint_attributes = set of (iiletretain entry _scoints 
lictgeted_entry_point); 


{ Relocaticn record. } 


TYPE 
fittrelocetion = array F le. * J of Lit$retecation_items 


{itSrelocation_item = record 
sectlonlordinal: tilttsectionlordinagls 
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SES/CYBIL OBJECT TEXT FORMAT 


offset: Jit¢gsectlion_offset, 
relocetina section: tittsection lordingls»s 
conteiners Jittrelocation_containers 
address: ftit¢address_ types 

recend; 


TYPE 
litgrelocation_container = (licttwo_bytess lictthree_bytes» lictfeur_ bytes» 
lleteloht ubytess PictleO d_ fields PIicSLEO _a Fields LictisbO _longle_ field): 


TYPE 
lit¢taddress_tycoe = (lictbhyte_positives Iiettwo_bvte_positives 
ficSfour_byte positives ficteiahtlbyte_positiveas iletbhyte_sicned,s 
lliettwo byte _signeds LileSfour_byte_sigqneds licteioqntlbyte_siagned)3 


Procedure formal rearameter description records } 


TYPE 
fitsformal_psremeters = record 
procedure name: omttpregram names 
specification: SEQ € * )» 
recend;3 


Procedure cail actual parameters record. } 


TYPE 
litSectual_paremeters = record 
callee_name: omtfprogram_ names 
languaces tittmodule_cenerators» 
line_number_of_ call: litssource_line numbers 
specification: SEO ( * JY» 
recend3 


TYPE 
PitsSsource_line number = 6 22 9999993 


FORTRAN ergument description? used to describe # sinole actual or } 
formal parameter. } 


TYPE 
fit¢tfortran_argqument_cese = record 
arcument types fittfortran_argument types 
strina_length: littfortranustrina_lengths { only used fer fype CHAR } 
argument kinds litSfortran_argument_kinds 
array size: !ittfortran_arrey_ sizes { only usec for kind ARRAY } 
unknown_eroument_ordingl2 1 2 Lictmax_fortran_ersumentss { onty used } 
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SES/CYBIL OBJECT TEXT FORMAT 


{ for actual argument kind of UNKNOWN, Points heck to Formal osrameter 
{ passed on by this calle } 
mode: littercument _usaces 

recend; 


CONST 
hhicSmax_fortranlargquments = 5003 


TYPE 
{ittfortran argument type = (iicsfertran locicals Jictfortran_integer » 
l!ictfortran reals tictfortran_couble_ reels lictfortren complexs 
lictfortran chars lictfortren_hooleans tictfortran_null tycees 
Jictfortran_statemant_tabel)3 


TYPE 
fittfortren ustrina_lenath = recors 
attributes: fitS$fortranistringa attributes,» 
number_cf_characters: JitSfertran _strine sizes 
recend3 


TYPE 
litsfortranustring size = © «oe lictmax_ fortran ustring_size} 


TYPE 
fitsfortran strina_attributes = set of JIltSfortranistrina_ettributes 


Pitsfortran_ustring attribute = (Jictfortran_assumed_lenustring» 
lictfse_reserved_7» lictfsa_reservedlés tictfsslreserved_ Fs 
jictfse_ reserved 4» lictfsa_reserved 325 Llectifsa_reservad 2» 
Llictfsa_raserved_1)3 


CONST 
llctmax fortrenistrine size = OFFFF(I16)$ 


TYPE 
iitsfortran_argument kind = (licSfortran _veriebtes Piletfortranlarreys 
liectfortranlexternals ftictfortranlarray_elements 
lictfortranlunknown_arg kind) 3 


TYPE 
bittfortren lerrey_size = record 
attributes: litdfortran_larrey_ attributes» 
rank? tittfortranlarray_ ranks 
nutberloflelements? litsSsection _leanaths 
recend3 


TYPE 
bitsfortren_erray_lettributes =set of Tittfortren array _attributes 
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SES/CYBIL ORJECT TEXT FORMAT 


littfortren_erraylettribute = (llesfortran_assumed_len arrays 
licsfortran_adaptabie_arrayvs lictfaa_reserved_6» lictfaae_ reserved fs 
lictfaa_reserved_4»9 JieSfea_reserved 3,5 Iictfar reserved _?» 
fictfaa_reserved 1); 


TYPE 
VItSfortrenlerray_lrank = GO 2 Jletmax_fortren_erreay rank} 


CONST 
hiiegmax fortreanlerrayrank = 73 


TYPE 
VitSeraurent_usage = (lictaraument_writtenrs lictarqurment_not_written ds 


{ Binding temeleate record } 


TYPE 
Pitsbhindina_temptate = record 
binding offset: Tltasectionloffsets 
case kird? fitSbinding_temolate_kind of 
= f{ictcurrent module = 
sectienlordinel: bittsection_Lordinals 
offset: iittsecticon_address_rances 
internal_eaddress: tltfinternal_address_ kinds 
= Jleftexternal reference = 
names omttorooram names 
address: littaddress kinds 
casends ° 
recend: 


TYPE 
Vitgsbindingo _termolatea_kind = (lleteurrent_rmoedules Sictextarnal_reference)} 


{ Symbol table record } 


TYPE 
1itEsymhot_table = record 
fanquace!: JitSmodule_generators» 
tewvt? SEO ( * jy» 
recend; 


{ Debug table record used for emitting line tables and symbol tables } 
{ in fragments rather than all togetrer. Not used hy II comoiters and } 
{ simply vessed over by any object text processors operating on NOS/VF. } 
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SES/CYBIL OBJECT TEXT EQRMAT 


{ Intended for use by compilers producing this loader teaxt on machines } 
{ ether than 1860. Fer example CYAIL Cy. } 


TYPE 
Pittdebuae table _fragment = record 
offset: Jitssection_offsets 
text: SFO { * Ds; 
recend; 


{ Transfer record, } 


TYPE 
fitttrensfer_ symbol = record 
nama: omttorecram nemes 
recend} 


pily 


PPU gbsolute record. } 


TYPE 
fitSpopu_absolute = record 
executes lonlsnyipput hooleans 
ppu_numbert © 2. Pletmax_epu_numbers 
load _address: J'ttonu_addresss 
entry_eddress: Eit¢eou_address>» 
text: array € G oo * J of G ae CFFFELIG)» 
recernds 


TYPE 
Pitstescce ahsolute = record 
lomedladdrass: 19tS$680CC _addressy 
transfer_address: 3tSé8000_address»s 
texts: SEQ ( * by, € REP n OF hyte } 
recend; 
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